Docosahexaenoic acid (cervonic acid) incorporation into different brain regions in the awake rat.
A quantitative method is presented to examine the localization, in individual brain regions of awake rats, of docosahexaenoic acid (22:6 n-3 or cervonic acid), the main polyunsaturated fatty acid of the nervous system together with arachidonic acid. Following the intravenous injection of 10 microCi [14C]22:6 n-3 (around 0.2 mumol/rat). 0.11-0.28% of the initial radioactivity was located in specific brain areas after detection from 10 to 240 min. Brain regional radioactivity determined by quantitative autoradiography indicated that 60 min after injection, [14C]22:6 n-3 concentrations ranged from 13.75 nCi/g of tissue in inferior olive to 5.59 nCi/g in frontal cortex. The results indicate a higher incorporation into the auditory system: inferior colliculus, central cochlear nucleus, lateral lemniscus, into neuroendocrine structures: paraventricular and supraoptic nuclei, and into certain circumventricular organs such as the pineal gland and neurohypophysis. Analysis of the Bligh and Dyer lipid extracts of rat brain revealed that 60 min after injection, 80-85% of the radioactivity was in choline and ethanolamine phosphoglycerides. These observations suggest that intravenous injection of [14C]22:6 n-3 may be used to study the brain lipid compartmental metabolism in vivo in order to visualize alterations of structural lipid components.